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color vision. His remarkable Physiological Optics, published in
1 86 1, was translated into English and used in this country as a
text as late as 1924.

Turning his attention to hearing Helmholtz studied both struc-
ture and function of the ear, and issued the classic "piano
theory." It accounts for our ability to hear different tones by the
presence of fibres on a membrane of the inner ear, each of which
corresponds to a different pitch and vibrates sympathetically with
it, like a piano string.

Interested in music, Helmholtz helped solve the mystery of tone
qualities and tonal relationships. He explained why the same note
sounds different when played on different instruments like piano,
violin, and flute, though the number of vibrations, or sound
waves per second, is identical in each case. Differing patterns of
overtones, or partial vibrations determined by the structure of a
musical instrument, cause variations of quality or "timbre," he
said. In fact he actually changed overtones by using resonators
that artificially produced notes resembling various musical in-
struments.

Helmholtz also developed theories of discord and harmony in
terms of overtones. Notes near each other in pitch seem dissonant
because their overtones cause pulsating "beats." Harmony de-
pends largely on simple ratios of vibration. Some pleasant com-
binations are notes an octave apart having a vibration ratio of
i :s; a major fifth having 2:3; a major third having 4:5. Har-
mony, however, is not merely pleasing vibrations. Mature stages
of both individual and cultural development bring a preference
for more complex tonal intervals and combinations, Helmholtz
pointed out.

Temperature and Color according to Bering

EWALD HsRiNGj a professor of physiology at Prague, modified
Weber's theory for warm and cold sensations. The skin of a hand